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Description 



Trmpraaant .nvanllon r«Jetes to a material for detoxification or elimination of super anfigenssuch as ^PWf™^* 1 
emerofoxin and «treptooocc«l exotoxin. This malarial binds with super antigens existing In a protein solution at a Kgh 
corwertrafionsuch as In the human blood eta., it is preferably used as an (anUoowl) m*«**iefer radudng^rolnrtna 
todo activity, of tuper sntfgens, a* a purification column for eliminating the super antigen or s* a wound dressing mat* 

^ Super antigens ore a group of proteins which can directly bind wtth major htetoccmpatibility antigen erase II prWtfnl 
fherelnbelow called "MMC class ir in seme ease*) on an antigen presenting cell without (he necessity tor passage, sw- 
ing processing, through Ihe antigen fyewrttfna cell to be dlHerentftom that to* Mrwertfcnal arti ?j^^.J^^; 
SM^n.r^trSLtaan^i^^^^^ ilandTcall. Several report* e»t .n binding thaT^fl 
for the conventional antigens, and the number of T-cells reacting with this Is usually at most one per** thousand, but 
as the super amigen binds only to the varlsble region of the p - chain of the T-oell ^opior,^^n >^of s^er 
gens aflmulata one T-cdl wncngfrveT-cefls. As the result, ft Is thought ihat super antigens stimulate axfreordmnly the 
immune system to generate fever*, rash and hypotension during sepsis end vomiting during food poison ^autoimmune 
diseases fD.LMurray et al, American Society of Microbiology News, (lass), 5H2L 229). As the super 
lococcal enterotoxln. streptococcal e*oto»n. Yerelnlaj exotoxin, certain virus proteine and heat shock proteins nave 
been confirmed and His possible that other super an*genewlll befoundlMuture, 

Up to this time, et those substances which hare affinity wtth these super antigens. aniib<)dies to these ^* «*- 
gens {P.MRosten at al.. Journal of arnica! Mierowclogy, 09*7)' 2fiOO. W). major laslw^atibillfy anHgen daw II 
prui.Sm and - pan thereof (J.K.RUssell et al. Biochemical and Btophyshal Research Cornrtumlmtlone, (1600), IBS, 
696 )a nd tan change mains (H. Irjarashi et al.. Infection and-immunfty, (1984). 44111 175) are Mown and they have 
been used as binding substances far adsorbing super antigens In Wood and euKwe supernatant. However, most of 
these binding eubtsnoes ere proteins and peptides and they are easily deactivated by sterilisation, In addfocn^inlty 
b tween ion exchange resins and super antigens b easily radueed by the Influence of pH of the solution: specificity la 
decreased In the neutral region. Therefore, they are not suitable ee « material With sufficient aff*.ty tor super antigens 
In solutions having a Hghpiotetncwcentralton as wood, foods eta .where the pH should be kept neutmr 

The prssent Invention seeks to address the problem of solving the disadvantage* of wrrvantipn^ tcchn^oglBBby 
providing a material wth •xcotl.nt elective affinity for super antigens even in a high protein ooncentrabon soMton ^ai a 
pH in the neutral region, with residual activity attar steriiuation and which la Inexpensive. Namely, ^material of th» 
pSSi! invantton has a high affinity for super antigens and it can bind *ith super «^ £ JKS*^ 
as blood and urine, too«fc.drinJ« and medlcinaa. It la possWo by such binding that the toon-Dka activities of the Super 
antigens can be eliminated (detoxification) by changing such properties of the super ^»«™»* tfr ^T^™' 
by shielding the binding sites with MHC class II or/and T-celte. Namely, when the material of the present invention is 
used as a rnsdieine, it is possible to effectively treat the effects ol food poisoning, sepsis and autoimmune tf«»w ™ 
to prevent ftem from occurring. In addition, H this material la weter-lrwptuble, it becomes poaatbta by ^ n? '*^ ^ 
inata euper antigens from body fluids such as blood and urine, foods, drfnka and medicine* to to treat the effects of food 
poisoning, sepsis and autoimmune diseases and to prevent them from occurring. In particular, It is suitable as a uoay 
fluid purifying column for eliminating sup* antlgena or as a euper arragBrwdsortrtng wound dreseina maienai. 

In addition, army beueed a* a«inir«tadlve measuHng material and it Is possible to diagnose food P^™ lno - s f^ 
sis and autplmmuns dSses^as. Ttie present Invsntlon provides a materiel which enables disflnosla and therapy ol iheea 
diseases and weventB them from occurring. 

We found that a material ccfltaJning a urea bond or « thiourea bond has an aff Wty wMi i staphyl nn^w 
and eiraptoooooal sxo^dn. That is, a first aspect of the present Invention provides a material lor use In * * 

human or animal body for elimlnaltrtg ordstoxifylng super antigens wherein said material comprise * * 
thiourea bond- A second aspect of the Invention provides the use of such a material In the praparaHon of an agarrt 
ernpfoyed In the treatment of a human or animal body for summation or detoxification of super antigens, while a third 
eseectmovide* the use of Mich a malertel for In vftro elimination or datodfioaBon of super antjoens. The material pret- 
erably comprises a group capable of forming a hydrogen bond end an aromatic subsittusnt. ™ u ^™^™%°* 
employed, for example, as a medicament, for example, on a wound dressing, or as a sorbmg agent etnar durlngoircu^ 
latton of blood or plasma out of and thereafter back Into « human or animal body. ° r during in vitro sorption proosouree, 
wHch may b« wrlad out on a body fluid such as blood, plasma or asrum. 

A fourth aspect of the present Invention provides a urea or thiourea compound, useful as ths material employed in 
performance of the first t© third ««i»bcjs of the invention, whteh eonpound has the following formula: 
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x X 
R^NHcSnH- ( R'-NHCNH ) k -R 3 

g 

which compound t&rtftaine (1) a group capable of forming a hydrogen bond and {2) an aromatic subatftuanL and 
XteOorS; 

k is 0 or a positive Integer ; and 
T tf each of R\ fl* and F^.wN*msy bathe same aa or dil^^ 

bla 61 forming a hydrogen bond and an aromatic substituent 

vmere K a 2, ?t to preferable thai a unit having a group capable of forming a hydrogen bond and a un* having an 
aromatic substltuent eflternata Wttt one another. 
19 As a group capable of terming a hydrogen bond, an amino gfoup or a hydroxyl group, particularly, a secondary or 
tertiary amino, group Is preferable. Mora preferably, in euch a compound, 

(0 n 1 and/or contains a structure of formula (II) 

2D -(C^CHOHlCHaW W «r 

(u) at least one of R 1 , R* and F! ? contaJnt a structure ol the formula (HQ 

^CHa>JI(CH,) p - < XII >' 

wherein tn each of formula* (IF) and (fl) each ol m and n, Independently ot one another, la eelaeted from 0 end M 0, 
$o Afifth aspect of the present invention provides a body ftuld purifying column gomprfelng tha abdve mentioned titata- 
A sixth aspect ot the present Invention pravfd*» a wound dreaaf ng material comprising the above mentioned mate' 



rfel 
rial. 



Embodiments of the Invention will now be described tn more detail, 
ae There are no special limitations as the eubatltuent of the urea bona or the iwourea bond ana anph*t|o compounds 

mioh an a hs*yt group, oc^yl grouparitf dodecyl group! and afrcycffe compounds *uch aa eydohaxene and cydop*rtt*rte 
may be used, but aromatic compound* eych as those containing a phanyl group, naphthyl group and anthranyl group 
are more preferably used. In addition, derivatives such as those containing An amlnorwyt Group, monOmtthtf ftmino* 
hesyl group> dlmefhyiaminohexyl group, ammooctyl group, aminododacyl group and tolyl group, chiorophenyl group, 

4* nitropharyl group, dlphenylmethyl group and amtoodlphttnylmothyl group are also preferably used. Moreover, conv 
: pounds containing, « substftuents, a group capable of forming hydrogen bonds such as an amino group, hydroxy! 
group, carbbayi flroup and maroapto group ara preferably used. For axtmpla, such compounds as those having a 
hydroxyl group, fgr example, hydroxypropane, 1,3 dlamino'2-hydra^ropane, hydrawybuiaoonw, i^roxybufyrh? acid 
and hydroxypyrtrrddlne and gluctdos such aa mwiosacchande*. oligosaccharides and polysaccharnieB auch as gfu- 

4f coae, glucosamine, gglaciosamtae, maltose, ceHoMose. sucrose, agarose, cellulose, dtftin, chltoaan and derivatives 
thereof, end those compound? having amino flroup, io^ example, diethylenetrlBminer trie^enetolramine, tetraethyN 
epernamtne, dlpropylenetrlamirte, potyethylenelmln*, N^^^^di-irtfnodl are preferably used. The 

material of the present invention naa moat preferably both a group derived from an ejromatla compound «qd a group 
capable of forming a hydrogen bpnddarived tram a compound such as an amino group - or a hydroxy* group-containing 

so compound (Including giuddes or #*lr derivatives) as aubstifuents on a urea bond or a thiourea bona 

In addition, any of monomi^ ollgomera or polymers can be employed aa a material used in accordance with the 
present Invention- Thus/cx>rrv>oiii^ auch aa polyrmrs dartvad wholly or bt part from compounds having the above 
described fcutetituehts spa also in the range of materials of tha present Invention Namuly, as polymers which partly or 
wholly comprise units having the above described eubstitutftt*, (hose having a repeating unit of synthetic polymer* 

09 such as nylon, pdyrneffyl metfiacryfete, polysulfone, potyatyrene, polyethylene, polyvinyl ateohel arid polyteti^fluof- 
oathylene and natural polymara audi as ceDutose. colIapaRp chlfin. oWtoean and their derivatives, are preferably used- 
Namely, It la preferable to Introduce urea bonds or thiourea bonds into these synthetic polymers prepared by homopo- 
lymerteatlon, oopoiymerlzatjon or blending or Into natural polymara. tn addition, those products prepared by coating an 
inorganic material auch «a metaii, ceramics and glaee wtth an appropriate polymer are alao preferably u*tod. 
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In Addition, polyurea or polythloures wnerern a plurality of urn bonds or tWour 8 « bomta exist in the muleeular 
structure l$ preferable an a rn.rt.rial for use in the present Invention. In this case, any one ef the 1 above daacrifafedsub- 
stitu hfe ban bs used as the eubstHuanl of the urea bond or the thiourea bond. » te most preferable to Incorporate both 
an arbirltlfc <bmpburid and a compound having a group capable of forming a hydrogen bond auoh as amino group or 
hydroxy! Broup-contaWng compound (Including flruckJes and their derivative*). 

Th* mmXmfmi of tha present Invention can be synth-fctesri by generally knvvm mothodc. For oxanp!*. when * urea 
bond or • thiourea bond b introduced Into an aliphatic compound and an aromatic compound, a method wherein an 
iseeyenete derivative or an isothtocyanate derivative is reacted with an amino compound mm be ueed. As the isocy- 
anates or the tooMOCyanates. for exerripla, aliphatic isecyanates or fcoMocyanates auch as ethyl leoeyenate, etoaryl 
laocyenaie. rvbutyl Isccyanate, isc-butyl tepcysnale, h-pwpyl ieocyanato, methyl isothtocyanate. ethyl feoWoeyanate, n- 
butyl isothioeyanate, ben»y1 IscWoeyariatk, hexamethylenedrBocyanftta, cyclohexyl teocyenate. cydrte^laotrftoy* 
anate and cycloh axyldnsocyanate canba used, but aromatic leooyanatw or hatWoeyanates suoh as phenyl Bocyanste, 
ehtarophenyl isocyarwte, flubrophsnyl isocyanate. bromophenyl leocyanate. nllrophenyl Isocyartate, toly^henyl wocy- 
anate. methcxyphanyl leocyanate, twiaphthyi feocyanate. M'-diphenylmethanednsocyanaie, 3.3^SMetraetnyl-4 4- 
dlisocyanatediphsnylmethane, phenyl isothtocyanate, chlorophartyj Isothioeyanate, fluorophenyi isothlocyanate. nitro. 
phenyl laolhlooyanate, totyl leothfocyarrate, mettoxyphenyl Isotfllocyanate and 1-naprttnyt Isothlocyanate, jare mora 
preferably used. !n addftfoa a* amino group of trw amino compounds used Jn the present invention, any of primary 
amino arou&esffigmfery amino group or tertiary amino aroup tnn b* used and as ammo compound, for example, any 
one alk^ocM^mme) 6-amirKMvcaprolc add, 3-amino-i -propane, a -fflrtno^eobinyrtc acid, amln<>p>rrtdlne, arrt- 
nobarKwietulfarlJo^cTl dieffiyla netrlamloe, t riethylenetetrarnine, ietraathylanepantamlne. dipropylaniWamlne,^ N- 
metrvldl«mirK)dktr^min 9 Tp5l7ahyl«nelrnIne etc., .eanta uiid; twwevW taking the' r«ae*Miy of the ameno group into 
c^lderatTonTlfra priferabie to have a p^rrwy f rrfn© group at at least ona reaction eite. In addition, errtoo compounds 
with a hydroxyl oroup can be mora preferably used. Namely, atphatie amines suoh as a-ethanolarntne, a-propa- 
nobrrtne. e-haxanolamlne, 1 ,3-diamino-2-hydmxypropsne and glucamlne and derivatives of N-methyM .a^amlnopro- 
panol or aromatic amines auoh as 4-wninoptwnol. dlsmlnophenol amlnohy*ojcypyrlmldlne. diamlnorvdnwpynrnldine 
and dlamonohydrewypyrazola or amino acids such as sarins and tyrosine can be ueed. In addition, it is preferred that 
an amino compound with a hydroxyl aroup la synthesized from a compound only with a hydroxyl group or a compound 
only with an amino group by reading itwtm eplchlorohydrln and an amino compound or 1.3-dIbromo-2-hydroxypTopane 
etc h ibie ww», the mixing ratio of the amino compound to an Isocyanate derivative or an Isothlocyanate derivative can 
be arbitrarily selected and Kte preferable that the amount d amino group la an aqulmoleouiar quantity or excess to the 
amount of isocyanate group to suppress tha reaction of the hydrcbcyf group with Isocyanate or teotwocyanate group. In 
addition, wnen urea bonds or thiourea bonds are introduced into a gtudde, the same method aa described fibwon 
fee used. Namely, when a gtudde with an amino group auoh as chltoeen or Glucosamine is imed. the above described 
liaoyanatadarryairveorisothbcyanatederlvatiw 

as oeliuioia, «ttor ithe hydroxyl group of the glueldels aeUvated wing epteWordryarin ortisiiyichtorlde, an amino group 
is immdueed' by reaoSn B it with ammonia or dlamtaoethane and urtn bond* or thtowr™ bond* «*" be introduced into 3 
gluolde utJIWng this amino amup. .^^.m 
tn addition, when the materia] of tha present Invention is an oligomer or a polymer, for example, a method wherein 
an oligomer or a polymer wfih an isooyanata group, a carboxyi group or an active ester group of a carboxylte acid eucn 
as auoolnlmWe group is reacted with the amino group of a urea derivative or a thiourea dilative. Is pmferaWy used. 
As the amino group used in the reaction, peeause of tha low reactivity ef the terminal amino group of the uraa bond or 
the thiourea bond, it Is pretarabla to j#e J*i ; a^no group existing on another position. In addition, a method wherein an 
olioomer and a polymer each wfm '^nfirio group or an oligomer and a polymer wherein an amino group is introduced 
by using armnonla. dJamenoelham i.a^arrtnopropane or 1 ,3KdI«min^2-hy*oxypropane are reacted with an isocy- 
anata dHtvafive or an {sotrilocyariaie derivative, le preferable. Punefional groups such as amino groups, isocyanata 
groups, carboxyi groups or an active eHter group ot a carboxytlc add such as a succinfmlde group can be introduced rt 
necessary, irtto an engomerand .a polymer.. 

In wWftion, whon tri* material of the present invention b polyurea or potyltiloiiroa. for example, a method wherein 
a oolyfeocyanate derivative or a polylscthlocyanalB derivative Is reacted wBh a pciyamino compound can be used. Ordi- 
narffy, as the amount of the reagent, 0.1-6 mole pplyansnetaprefarajrfytiaad to Irirolepoly^^ 
eyanate. A» the poiyieooyanate or polyfaothlooyanate. hexflmethytenedDsocyanate, ftyeirfie^fewyanate, totylena 
dUsocyanate. ^^hanylmethanedBsocyanate. ^y^etmafhyi^'-dBsocyaiiate^r^enyim ollso- 
cyanate methylene-bia[4-phenyl isotWocyanate) etc, are preferably used. In addition, aa the potyamN* compound, 
dlaminoetharie. dlaminopropane, 1 ,3<Jlarr*to4J^drOxypropane r N^ethyl-l.3^an^Z-propanol r dtomino-phenrf. 
at N,N'<fiamlnoplperazlne. dletfiylehetrlamha, trlefhyler»etetramine, tetraethyienpentemlne, pclyethyleneimirie, aptcpy- 

enetrlamln , N-methyldlairOToe^bmin eta, are preferably used. 

All tha above described reactions are partermed as the standard at a reaction temperature of 0-150-C and for a 
reaction lime Of 0 1-Z4 hours. In addition, even though the reaction solvent le not always necessary, but the raaonon la 
ordinarily performed in me presence gf a solvent. A* the eoivvrts which can be used, aliphatic hydrocarbons such ea 
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methanol, ethanol. isopropyl eloohol, n-butanol, haxane, a etone, N^NWimetf^fgrm^mW^ andcTimetnyl sulfoxide, aro- 
matfe hydrocarbons eueh as benzene, toluene and xylene, hatogensted hydrocarbon* such as dicWoromatfiane, cNo> 
rtj^rm'and chlorobenzene, ethere *uch as diethyl ether, tetrahydroturan and tflexaoe ara cfteo\ The product can b* 
purified by column crvomatopr*p}y and recrystaltltation after the reaction liquid le treated by such an ordinary after- 

5 treatment as fBfrafion end concentratl n h add-on, In tha case of a waf aMnsoIuUe material, washing ft by using a 
g[«s* fitter te also a praferabla method. 

Water-Insoluble materials of tha praiant InyerttfOrt are preferably used, for example, for • super antigen elimination 
column, a wound drawing material or a quantitative measuring material, "mere is no special limitation on their shape* 
and when thay are used as an elMrteAipn column, shapes such as beads, fiber*, hollow f fears, yams* nets, braids, 

10 woven or knitted fabrics of coaric^ctaire (randomly packed, spirally wound or packed with fragments thereof) are 
prafarabls and Whan they are used lor a quantitative measuring material, shapes euch as beads, plates, yarn*, note, 
braids, woven or kilttsd fabrics of coarse efruetujt'e (randomly packed, spirally wound or packed with fragments thereof) 
are preferable and In the case of wound dressing materials, shepes such as fabrics and film* are preferable. As mate- 
rials having uraa bonds, porous chftosan bsads> 'CHITOPEARL BOW40M" and "CHJTOPfiAftL BQW-SSOr (Fmi 

is Spinning Go,, Lid) are commercially Available. However, these ehitosan beads have been used as carriers for enzyme 
Immobilization and are not yet known to have an string for super antigens. On the otner hand] polyether urethane urea 
has urea bond and has been used as a material for medical use; however. It does not have afnrnty for wper antfgene. 

Especially preferred embodimants will now be described in more detail with reference to the accompanying drew- 
Ings and the foITowIng Examples. In the drawings, 

so 

Figure 1 Shows an Infrared spectrum of chitesen beads modified mnfh p-chtorophenyf isoeyanale; 
Figure 2 Shows the results of adsorption tests on super antigens by means of circulation method; and 
Figure 3 shows an infrared •paotmm of * polyurea derivative. 

es example 1 introduction of urea bonds Into chftosan beads and a super antigen adsorption test using the baads 

BeadB of ehitosan fCKTfOPSARL AL-or manufactured by FUJI Spinning Co., Ud.) with a structural formula (1), 
having a sedimentary volume of 1 2 ml, a dry weight of 1 ,03 and a partiole olametar of 0.1 mm were stirred in 20 ml N,N- 
tfmethyMormarnHe for five mfrwtea. Then the beads and the solution were aaparatad by means of a class filter 



so 



CH2OH 

(1) 



CH2OH 



This operation which needed 5 mJnutee par operation was repeated SO fttyes to substitute N ( N-dlm*thyftormafTude 
for the water content These beads were gradually added into 100 ml N.N-oimf thytrormamTde in which 1 g p-chtorupn* 

40 enyt isocyanete was Dissolved and ^(WJduro was reacted for 1 hour at room temperature while H was s«rred. There- 
after, the beads and the soiutibJi *ew;^tfated using a gas* filler and washing was performed by ttlrrlng these beads 
in 20 ml N,N<J!nflfi!hylforniamWa*br'5 tftlrtiltes- This washing optfattort wad repeated 20 times to eJbnhatt completely 
unreacted p-chlorpfrftenyj Isocyanate, ineh, a weening operation with distilled water was performed In the same way to 
substitute disflflad water for N^^methyirormamlde and ehitosan beads with a structural formula (2) were obtained An 

45 Infrared spectrum of the modified ehitosan beads Is shown Ih Figure 1 



CH2OH 

NHgNH^^Cl (2) 



By Ufclng these modified ohltoaan bead* (2) and unmodified ohitonan baada (1) aa a control, adeorpfion of four 
kinds of super antigen, namely, staphylococcal ontemtodn A (SEA), staphylococcal antarotoxtn ft (MB), staphylococ- 
cal anteroto)dn D (8ftC) and toxic shock yndrome toxin-1 (T88T-1) from a rabbit plasma were performed. The initial 
concentrations of these suptr antigens were 1 no/mi and 1 ml of the above descrmed ehitosan beads after Deing auto- 
laved under high pressure at 1ft0*C for zo nvrmtes was added Into 1 0 ml plasma and the mixture was shaken at 37°C 
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for 60 minutes. The concentration tf Wr Wttla of «uper antigen !nlh.r*blt ptenw «ft« ^j*,^" 
wsra measured by means ol en enzymslmmun aeaayandlharesiiJtawar «h<^ h Table 1. As shown by this result 
super antigen adaorbabinty was provided to ihe chResan beads by introduang urea bonds, 
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Table 1 



~ Supar anfioen adsorption lasts tor tour kinds of super milgiri in 
sampl&a uafng modlfl** ahftowi beftrte 


rabbit plasma 




SEApgfrnl 


SEB pQlWi 


SbCpgAni 


TS8T-1 pgftril 


Modified chtosan 
Unmodified chltosan 


519 
1163 


1120 


360 


288 
839 



' 5 Exarrple 2 A super antigen adsorption teat utfng a modified chltosan bead<?lrcuia«on method 

Ah adsorption teat by mean* of a emulation method for a super antigen v/ae performed i*mg the ^^^ ^ 
ttJ^I^r«^efr«ffliedehJtoaanbe*da (2) Of Example 1. 1 n^of th«al^ed«crto^b« d4 ^tm^ 
~ Soa Smm end 10 mt rabbit p!«ma In wh.cn 1 «MI euper antigen (TS8T-1) y«e Incorperaiad «m«>MJ « 
37*0 tor eo minute The concentrations intha rabbit plasma alter 6, 15. 90. 4S and 60 minutes ware • meawrad Iby 
means of an erwym- immune assay and the results were Shown In Figure 2. Super antigen tds orbabPny urriy t low 
conditions similar to «tracorporeal circulation worn provided to th. ehtoam beads by Introducing uraa bonds .n 1hl« 



manner. 

Example 3 Super antigen adsorption tsftfa Wg seven Wnds of chltosan bead wherein urea bonds or thiourea bond 
were Introduced; ■ • 

Phenyl isooyanate, p-tdyt taooyanato, l^phtty isocyanate. ^Jf 0 *^^!? Zt^^^^Z. 
% 66 anata were respWely re^whhchltoean beads by the earns method ee In Bxample 1< he*q£ 
^hanedD^armtJand h^rnetrrytertedlleoeyenate ware reacted wHh eNtosan beadaby the In 
Example 1 and then, terminal isocyanate groups were hydro*** *v ™e<*ng them wat i dWHtad water tor « houreat 
SJXmpe^i^. T^aftor, tab** wrTwohed thoroughly w«hdi*fifled water. ModWed et*os.nta»d. 
with a respaeflw structural formula (3MB) wars obtained by the above described method. Formulae (8) and (9) corre- 
M tpend to "CHffOPEARL BCW-360V and "CH1TOPEARL BCWW, respective* 
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«0 



CH2OH 



£8 



-NHCNH 

6 




-NH|NM^H-dl (7) 
-WHgNH^"^CH2^^NH2 (8) 



40 



-NHC^(pHa)'«NHz (9) 

u 

By uBtn D these s«v«n kinds of modifiBd cMlosan brad and unmodlflBd chHosan beads as a control, adsorp- 
tion af « UP »r anUo*n creOTI) Wrabtft Rf««ma ww performed In the same way m in Bxsmple 1 . Ths Initial Mnw- 
tmton of tsst-1 was 1 rw/W awl*/rrii*#ihe abowa dwwlbtd OhHo«an beads was added into 10 irt plasma, «nd tfw 
mixture was sh*K»n at »7«0 for eo rrdrtiifes and the oonctntratlona of TBST-1 In tha rabbit plapn« eamplw nfler 
ton were measured by mean* of an erttjrnia Imrmna amy. The concentrations of T5ST-1 after 60 irtnutas are shown 
4s irtTattaa. 
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TublaS 



T0 



Adwrpiion teste of TSST-1 from 
atmplafc of rabbit ptowm utfnfl 
seven kinds of modHl«d onftoean 
bead 


Structural 
formula 


TaffM concentration 
(pQftnl) 


1 


923 


8 


335 


4 


415 


$ 




6 


632 




290 


8 


292 


9 


807 



■4 



w The structure! formula (1) was fcf utt^ed chao^an bwdt. As thee* results shov^ed, super antfcen adao*abl!fty 
wo* provftfod to the ehftosan beid$b^^ urea bond* or thiourea bond* 

Erttmplt 4 in^6ducti0n of li-^a bort^W Into cellulose Deads and a super antigen Rd*grp1ion test using the beads 

50 Aminatad otMoee beads rArrino-Cenulonne tt manufactured fay Chlseo Co., Ltd,. Tokyo Japan) wtth a rt^jtwd 
brmute (10). having a cadimentary volume of 12 ml and a particle diameter of about 0,2 mm were stirred in ZD ml N. N- 
«flm«rtjiformamW» for five minutes- Then the beada and the ooiutfon vme ■•perked by meane of a 0 lae; War 




(10) 



CHiOCHaCHOHCH2NH2 



4« 



This operation was repeated 20 times to substitute completely N.N-dtmeUi/fbtmaniide for water content. 

Theee beads were graduaBy added Wo 100 m! N.Ndlme^ylformamlde m which 0.1 g 4,*-dij*wr»yjinBthwediteo- 
cyanate was dissolved and the mh&me was reacted for 1 hour at room temperature while It was stirred. Thereafter, the 
b ads and the aolulion were" separated usin B a glass filter and waaMrej was performed fay etfrrinfl these beads Irt 20 ml 
N.N-dlin^hyrltafmamida fw 6 minutes. This washing operation was repeated zo limes to eliminate completely unre- 
actad 4^pheny|meth«nedIiSocyan8ta Thsa K wasreacted with tno oTstfflad water at room temperature tor 18 hours 
and the terminal i««eyanate aroups were hydrblywd to prepare amino groups. Thereafter, by washing thorouohy the 
beads with distilled water cellulose beads were obtained with a structural formula (1 1). 



iM'l 
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By ming theaf modified ceMo™ beads (11) and unmodified cellule beads (10) «» »eo^ ad»orpt^f» 
wpVr anigSi fSm) from rebbrt ptaama wae performed fn «h . «n*v«y ^J^* 
JmST-iwaal no/mi and 1 ml of the abov desaibsd cellulose bead? was added into 10 ml plaaim and the-nrtrtyr 
£?*aM a?TfeTS) mtnutea. T*e eon OW trWon of T*F1 after o» reaction was m.ssursd by «n aniyme 
Immune assay and the concentration of TSST-1 after 60 minutes are show «n Title a. 



Table a 



TSST-1 idatVpHon from sample* rabbit 
pftsma using modified cellulose beads 




Oonc*mratlonot 
TMT-1 (p^/ml) 


Unmocfifted ceHuiu** 


840 



A$ shown 



by this r«ufl supsr tnttg*. aOsaitebSriyv^ provide <o tha oeMosQb**fc by ^roducinfl ur<* bonds. 

Example 5 (Compamtlvs Example 1 ) Co/npanrtv* tests on adsorption functions of TSST-1 between beads with amftta 
bonds and urethan* bonds and brad* with ur*i bonde- 



ARL 
tosan 



Ch«o«n beads with amfcK bonds (structural formula (1*» ware prepared by reading I *^^ 8 ^"?2" 
. ALrl" with a structural formula (1)) wHh p-ehlorobenioyJ chlorlde/This was a product wherein urea bonds of «*.- 



baade with the structural fanflufa (2) prepared in Example 1 wem rspl«?*d with amide bonds, 



CHaOH 



(12) 



NHC 
O 



40 



4ff 



<: iri addition, by the same method a* that of Example 1. cellule*, bsada with urea bonds ^"^"^J^'^ 
'^WJWHln. the armnatad ceMoea bead. ('Arrineoenuloflnel used In ^p^Hop hen* 

tWOyarUrtV On the other hand. «Hluto«e beads wherein urethane ben* w««, irHrodu^S (rtru^ for^lH (14))w a re 
pVSSod by reaotli* cellulose beads CCeUuIoflne GCU2Q00") with p-chtorophenyl laocyanate In the presence of In- 
ethylamjne for 1 2 hows. 



(13) 




CHi6a?2CHOHCHaNHQ^^V Ci 



so 



SB 




(14) 
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9y U fln fl tt**ab0*te, adsorption of supir antfgan (T3ST-1) from ^ p*-rt? periled, 
ured by fin nzyme Immune assay and (ha rssuKo tltir 10 mimitaa are shewn (n TWt 4, 



)6 



3d 









Comparative tests on adsorption functions of TSST1 
between bsadia with amid* bond* or urslhtna bond* 
and beads with urea bonds (In rabbit plasma) 


Structural formula 


Bonding mods 


Concentration of 
TflOT-1 (poAr>I) 




Urn&pond 


910 


(12) 


Amfd* bond 


047 


(13) 


Ursa bond 


398 


(14} 


Ursthans bond 


972 



As ahowii by tMe rata euptr artj B en adBorbeblllty was not provided by Medusa amUe bond* end urcthane 
bends and only in the earn of urea b^nd? W«e *up«w «nH9«n %d*>rbabffibr provided 

Example 6 Confirmation of tuper jtuitfoen epeelficity 

^ U5 i ns , modified ohftoean bead* (the structural formula (2)) prepared 'nE^rr^J; adwrbab JJ^bTKM J ■ > a 
gudw anfeBn ww Investigated and admoibab»itl* to bovfhe ■•mm albumm (BSA) and human Immunoglobulin Q (IgG) 
M^^r^^B^B^^SfW ft Investigated. Each protein was dtesohwdin rabbit ^^^^^^^^^q 
of 1 no/h/l ml oftne above described bee* w- added Ho 10 ml of the plasma, the mtxt^ v^8 sh*kw at a^C for 
to Xe* and the oonoerrtratlen of lh» ***** «« the plasma Mmaan ^^^i^S 
aon .v The concentration!! of the protein after GO minutes are shown \ft Table 5, As these resulte snowed, •^• r ^' 8 * n 
Sm.^^ W#a bonds but there wae no adeorbablllty to other proteins while. Wflh spe- 

cificity to eupar antiaerrs was exhfcRad, 



) 


TsWs5 




8$ 


Adsorption chamcteriGtica of various 
protein* using modified oWtosan beads 






Concentration 
of protein 




TS3T-1 


345pflAnl 




Bovtns serum albumin 


940 poM 




lmmUnoojobuIin G 


94$ps/fcnt 



4t 



to 



Example 7 Preparation of polyuria derivaflves 

032a t ^lan^^ydroxyprDpane (heralnaner abbraylitid as DAHP) was dissolved In 40 ml dl ^y» 
^J£^J'^^mUNSaLWni DMSO solution In which 0.63 B 4A-dlbf*nylrneir«n B dll6o C y a n at e O^b^ 
Z^l^S^^^^ M ,n whUeli w« ^.d After the ^* ' J 

r^hnd S added reaction was parfofel at ZS'C tor one hour, TbWaHen 80 ml cttetBled water -ere added Into lh« 

•v.* r^uiLd nr^rinttate was vn&hed fiVs times whh SO rri methanol TDsn, tfie probata w» onwi unaer vacuum w 
ob^Sl S£Sft3St^^ abbreviated as DAHP polyvrea). An Infrared ^ hpjM 

deZ^[ 3 5h3lrTplg*re3. Ae ehewn In Roure 8. the xfctence of hydroxyl oroup and urea bond 
SlXT^SSa denV«tive:(h«eund.r abbreviated as DAP poyurea) wae obtained using i^lammopro- 
pane (hereunder abbreviated as DAP) Inatead of DAHP 
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Exmmpl&s 

Morton tBsteof^ *nii 0 9n« using polyuree derrvafivee prepared In Example 7 were P^^ b /X?rSe 
™th^«tLtln ExamclBl For use M B control, a potyure!h»na derivative was prepared rntheswnaway MBx*m£le 

^TX^^o^ZX MaBCOlWI w,re Inland each i * * °AHPp^rea£AP pejr 

urea DAP Wlyurea and polyurethana ware used after high pressure steam stertltttllon at 121 C for zo •™JJ-^» 
SmSSS Tour Mnds 1 wper antlfftn In rabbit plasma after 80 ^^^ZZ^^^^o^ 
SnWaesay and the reautte arT*ho«n m Tabi. 6. As these results showed, although pdyurethane de« not adsorb 
S^^S^cfearthalpetyurea adsorb. m^m^M*****^t^9^*^1»^ 
rea. the adeorbabMHy was improved. 

TaWeS 



Adeoretlon tests of four kinds of super anflgen in rabbit pteema ustns polyure* 




^EA pg/ml 




SSC pg/mi 


TSST-i pg/mi 


dahp polyuria 3 


920 


357 


333 


435 


dap pelyures* 


72S 


810 


735 


749 


polyurethana 


925 


830 


95$ 


B90 



90 



SB 



40 



Sample 9 Preparation of polygon* fiber «4th a hydroxyl aroup-corrtalnma urea derivative on Na eld* chain 

islands-in-a-sea type compel fiber described in U.S. Patent Ma 4,651 .260 (tffcHne** 2.6 
id JSSE mrtrt? o» 5o3 parts of s-a wrrponent (mixturo of 4* «« part* of polystyrene and 4 vrt parte poK- 
Sentf ZSSZniZm iofl^oonvonent Solyptepylene) were reacted In a rrf*ed solLrtionofSOgcf N^elhyM- 
33S XT? XElSSlq ol Wft aSfLric add and DMs of paraldehyde a VOttM 
£™r ™^toer^ and thrownlnto water to stop the reaction. Alter that, ^efteerwas 

«S!Sff«o mi dmso. 20 9 AMPSiflber frrmvondtotjtt 20mmo.ch.oro were 
«wi AL^^S»^^ sired. The reeotTon _ perform*** WO ^tEL^ 
Swashed onaBtass filter wfthSOO ml DMSO «nd thon, successively with 80 ml N : N ^J^^^.^^^!l 
ing* Tg aaoh o! AMPBt fiber wae added into SQ ml DMF whereih one of the betaw deeortbed Jeooyanatee or leothloey- 
mates wae dtascfv*! 



45 



50 
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teocyanaiea or l«jthteeyantfw wed tor reacflon with polyrtyrefli fiber 




R©a<jBon product 


Isocyarmiea or teotWooyanBtes used for rotdlon 




« 


0,23 0 phenyl fsocytruta 




W 


0,30 g pw-vchloropheny! Isocyanate 




(c) 


0.80 0 inttft-cWorophenyl teocyanata 


W 


030 Q ortho-chlorpphenyl JsocyftrlAta. 




w 


0.27 ft para-f luflfophonyl teocyan&te 




w 


0,32 ff para*mfithoxyptienyi iaooyanat* 




(g) 


0.20 Q pAra-toJyi i$ocyantrte 






O.^a 0 partmitrtjphenyl isocyanate 




(0 


0.33 g 1-napmhyl Isecyanat* 


mm 


(1) 


n/Rn a il^rUvrnvf mafharttdlteocv&rtate 




W 


0.70 g a^S^etraethyi-*,*'^ 




W 


0.84 p cyclohexyl Isocyanal* 




(rrO 


0,33 g h^camelhylencdiisocyanala 


SB 


W 


0,13 0 n-butyl Isocyanata 




(o) 


0.26 0 phenyl teotfiiDsyanaU 




IP) 


0.33 g pere-chloftphenyl teottuocyamte 


at 




0.27 g cydohaxyi taothlocyanate 




(0 


0.S» 0 IVbutyl Isolhtocyanaie 



45 



55 



T*aree^onwa*pertormad^ 
200 ml DMSO and 800 rrt *^.^'1«»'OTwnd» ^tWn*d from tfia raaction with each laocyanate or isothlc 

cyanate wars raferrod Jo r«p»c*ivaly as (a)-{f)- , ^ _,, J --.« J *««h a n U ih : Bn/. 

In addiUon, a sample o» AMPfiMier wherein a p-nnrcphenyl group was Introduced by readme, p-nftropheny» fcocy- 
,na£wrt .Sri So rn. aqueous aodlum r^r<L«rt. soluflon (0.1 g/mO and it oor-rtarj *» . p-arrfnophanyl 
group by reduction at rare for 4 noyre; « wn reiarred to aa the cornpound (s) 

Example 1 0 Adsorption of super antigens ualnfl polystyrene fibers with urea derivative on their side chains 

Adsorption tt«t« cf Bupsr antigens using modified polystyrene ftoare prepared m Example 9 ^W^™"*** 
»arnamSd as that in Exarrpl« 1 TheMtlel wneantratJonBOf SEA. SEB. SEC end TSST-1 w**1 r^rriandwdil 
o^e^nSflod AMPSt f iberwas added in 10 mip^andthamb^^^nataT-OtoreQ mlr^.T^armd- 
fnS A^SZr. used after high pressure sfearn a»llk»Jon « i«rC (or 20 J*^"^^* $J 
Wrrde of super antigen In rabbit plaama after 60 rrtmitae reason ware measured by enzyme Immuno aaaay ana we 

^Ma^oTan AMP& fiber (t) wherein amide bonds wara Introduced instead of urea bonds ;by reactjno ternjoyi 
chteSa hXd ofbocyanata undaV fha aairn PondHlon waa Uttd. In flddrtfon to that an AMPStf .bar <u) wharm phe- 
nui leAcvanAta was reacted after DAP waa reaotad Instead of DAMP was also evaluated. . ., . . 

^ ZXX^lEZm daar that as the polyaiy rana flbar(t) whar. thara was ™™*^ n ^«* 

ho ^dsorbiibillty of auoar arttaansi atteorbabiDly of super antlgene waa exhlbHad by Introdueina urea bond*. In addifton. 

^ll^XiW^^m, axhibitad by modHylnfl ^I^^t^Z 
with an aliphatic Isocyanata. In addWon. th, aaaorbabinty of »up r anfl 0 ena waa reinforced by introducing hydroxy! 
groups, 
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7* 



20 



2* 



30 



37 



49 



40. 




$0 



C*«UTpU, 11 Preparation of p 0 ty6^« 1,Dor _ n H«ltoZmrTrtioHort 

5£i*»»r»nfl AMPStflbor W n*** MntaMna ^derivatives on 

(heir tide chains werB performed In tNswrm way 



13 



2001$12fl21Bll6fi§33#35 

L V V I'M- 1 LHf- iLi liYqjjjy 



YASUTOM I I Associates 



NO. 0 69 234P- 37/51 



EP0743 087 A2 



Wad 



70 



25 



35 



Adsorpfion of wptr «nMflifl« uslrttf potystyrina f tow* wHh an Amino group- 
conjalning uffta d«rivanvfl on thorr iidt ohaln* 


Mcxfflieri AMPSt 


SEApfl/ml 


SEB pg/nu 


SEC pgM 


TSST-1 PB/W 


CV) 


241 






137 


0) 


956 


1001 


8B1 


973 



As iUustrttod above, material containing or«.i*nd» or thiourea bond* with e^ellcnl wlectivs -W^.**^^ 
tip, X£« antigen* */ e n In « high protein concentration solution In the 1^J^^™*SX££^ 
» B ?ereteriltetfenarrfb^^ 

vlh ih P nrasent Invention. R l« Ww© tnai me acflvtfleii of eu P er anJgena easting In body fluids woh 89 

efficient!* suosr Utiosra from body tMcteeuoh as bipod and urine, foods, drintewidinWioinee.&yA 
- ^XtJSS^™**** drLng materiel. « ,b possible to ^at fend P*»**^£ 
rnHmrm* diseases and to prove* them from occumng. m «*filoi.. as the material of the present invention can be 
I^^^ZZT^Ja (e possible to diagnose food poisoning sepsis Hid autoimmune dtaeaeei 



Claims 

1. A material for woo in treatments wantons! body for eBmfnatton or dete*«loatlOrt of tup*' onflows ehar. 

acterised In that the mrterlalftite tbeteiri a urea bond or thiourea bond. 

a. A material far use aoeowltng to dam 1. which material additionally has therein an aromatic ring. 

S. Amaian-alforiJMBCOOidtWlo 

gepbond, 

4. A materia! for wee according to claim 3 : which material la a compound of formula <D 



X * 
Ri- NKCNH-(R* -NHCNH) k -R z 



(I) 



and. 



whidh said oompound has therein a group capable of farming a hydrogen bond and an aromsfio avbetHuent 



X iii O or S* 

B '^rri&rltf fo> use according to dalm 4. whereto, in the material, a unit having* group capable of forming a hydro- 
50 genbortfandauitthavfoganaremalten*^ 

6. A material tor use according to claim 9, 4 or 5. wherein the group which la capable of forming hydrogen bond la an 
arrtkio Group, 

55 7. A material tw use awwfln^ 

t, A material for u»« aecordtng to ptajm 8. 4 or 8, wherein the. group whldi is capable of forming a hydrogen bond la 
a hydroxy I group. ■ tiX. 
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9. A material for use according to dalm 8, wherein the hydroxy) group 19 a hydroxy) 8™* * * «" MCide ' 

i aTX Serial for use according to dalm fl. whftran the gludde ia at least ona of cWtoean, cellulose and derMtfh** 07 
cbtteian and cellulose 

11. AW«»rW f OT ««.ac< W dlr.gto B n y o«.9*cl«lmoa, 4 5. wherein, ^ Wrl « , ' ftt "^ C I ^SScl B b? 
phenyl group. « ruphthyl group or a darlvaflva tbsredf at M onft ot the hydroowi atoms of which substituted by 
F Q, Br, CH* CaH& NOe. OCHg or CHjPhNHj. 

10 12, A material for use according to ctafrn 4 or 5, wherein, In the material. ft 1 and/or Hr 3 cer«alnfe)a sbucture of formula 

(") 

-(CH s ) n CHOH(0Ha)m- (,l> 

7s where n and m are each Independently selected from 0 and 1-10 

1 3, A material for «• according to claim 4 or a, "herein, ir> the material, at least one of R\ Ft 8 and R 3 contain* a etrue- 
ture of formula (111} 

*> R* 



30 



91 



where ft 4 rtyoroow or « d. 10 afkyl group and n and m «ro s«oh Indapendently selected from 0 and 1 -10. 

14: A material for we according to dalm 4 or 5, wherein, in (he material, K »« 1 to 200. 

15. a malarial tor u»* according to any preceding claim, which majefW comprises a substrate. 

1B. A material for useaccordhig to *feim 13. whardntr* substrate comprbeaatleastoneof pdystyraoa, polysulfone. 
pplymethyl methacrylate etna dartvstives crt any of these. 

17. A material br ut* *«eonllng to dalm 16 or 1 6, wherein the substrate It • liber 

18. A matertal far use ecooniing to dalm 17, wherein fhef fcer ia an hfanaHn-H-eoa *ype fiber 

10. A material tor use according to any preceding dafan, which material la wmtoT'insoliWe. 

ao ao. Use, in the preparation of mtgent employed In the treatment of a human or animal body for eiimlnaiion or detoxf- 
f loation of Bupor antigens, of* ffittfijN *■ dsflflSd In «ny preceding dalm. 

11. Uae, for elimination ordei<«iIlc^^ Of a material as deHnad in any one of claims 1 to 1ft 
ts 22. A body fluid purifying column eomprjemg a material as defined in any one of claims 1 to 1 9. 

23. A wound dressing material comprtstrifl a material «s defined in any one of claims 1 to 19. 

24. A compound of formula (I) 



so 



ss 



and. 



B^NHCNH - { R' -NHcW )„-** ( 1 ) 

which aakl compound has therein a group capable of torrrinfl A hydronw bond and an aromatic aubstituent 
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* ^ ° l a irf£? W any one o, a group ^-1^ • «*- 
effluent 

20. A compound according to claim 24, a unit having * b^p «p»bie of *^na « ^«*«" ^ and a unil h ^ ms ™ 
aromaflc substftuent are alternately repeated- 

2«, Abound according toelalmWoras, **« e mthegro U ppap«bte^^ 
37. A compound abiding to dejm W. wherein the amino group is secondary or tertiary amino group, 
a. a onnpound according; to claim 24 or za. wlwoln the group capable of forming a hydrogen bend l« a ryd«*yl 
group. 

" 29. A compound «mr*t0 to claim Zft wherein me hydroxy! group tt a hytfroxyi group of a gMde or a derivative 

thereof 

aO.AC^OUrKJaCCOrdlnfltoe*^^ 

N0 2 . OCHs or GHaPhWa 

31. A corrtfound according to arty on. of claim. A4 to SO. wherein and/or contaln(e)a structure of formula (II) 
w -{CHfiA.CHOH(CHs) m - ^ 

where n and m are aaohlndaparKlanflyselecied from 0 and 1-10 

32. Aro ^ urKlB o<^toenyon^ 



^ do formula (ill) 



Tl4 

I (XII) 

whereR'tehydrogenoraC^eWtW 
39. A compound according to any una Of datn»24to 26, wherein k is 1 to 200. . 

therein a uraa bond ©rthtoureabo«d. 
49 Sf. A method ««ar*M> to d a «m 34. wherein the fluid to Wood, pleen* or serum 

3t. A method of removing a super antigen from wood or plasma coning the woceBaive steps of: 

(a) contacting the Mood or plum* With a material capaUe of elimination or d«axfllc««on of the 6 up*r antigen, 
« which material has therein a urea bond or thiourea bond; and 

(b) eaparating the blood or plasma from the material, 
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